The author collected 26 samples from six loess profiles located in Poland and Ukraine and 16 samples from three galcigenic profiles in Lithuania. TL and OSL dates were obtained for the samples. The TL dates were calculated in the Gdańsk University laboratory and the OSL dates were obtained by the Institute of Physics Laboratory at the Silesian Technical University. The dating results were referred to the OSL = f(TL) chart. In respect of luminescent dating results, the Upper Vistulian loess shows a high similarity of TL and OSL dates. It means that loess formation took place in conditions conductive to ensure that solar radiation the grains were exposed to reduce the energy accumulated in them. The TL dates of Middle and Upper Vistulian loess are slightly older than the OSL dates. The largest discrepancies were found in soil sample dates. The analysis of glacigenic profile dates is not unambiguous. The fact that the TL dates are older than the OSL dates may mean that during deposition the conditions were not sufficiently conductive to reduce the energy stored earlier in the grains examined with the TL method. This time could have been sufficient to reduce the energy examined with the OSL method.
INTRODUCTION
Loesses are the most highly valued research material as far as luminescent dating is concerned. Sand deposits, including beach sand and fluvial sand, receive lower marks in the luminescent dating suitability rankings (Bluszcz, 2000) . The above mentioned deposit types are used by the vast majority of international laboratories in their laboratory work which is often limited to materials deposited before 200,000 BP years. The already mentioned deposit type, as well as its deposition time, has been used to compare the dating results of TL and OSL methods.
Twenty six samples were collected from 6 loess profiles. As far as Polish sites are concerned, the samples were collected in the Carpathian Foothills: in Dybawka (DA) and Tarnawce (TA); in the Sudeten Foreland: in Dankowice (DN) and Biały Kościół (BK). Some loess profile samples were also taken in Ukraine, at sites located in Halič (H) in the Dniester River Basin and in Velykyj Hlybočok (VH) in Podolia. As regards glacigenic profiles in Lithuania, 16 samples were taken in Vilkiškes (V), Tartokai (T) and Rokai (R).
Each sample was dated with the TL method in the University of Gdańsk Laboratory by the author of the present study. A. Bluszcz from the Institute of Physics at The Silesian University of Technology in Gliwice dated the same samples with the OSL method. The dating was commissioned by the author of the present work as a part of his own research project (BW: 1230-5-0125-3 and 1230-5-0044-4).
GEOLOGICAL SETTING
The samples were taken from geologically wellanalysed sites (Fig. 1) , where much laboratory research was carried out, resulting in lithologic and stratigraphic studies. The dating samples were taken by the authors of the stratigraphic study concerning a particular research site. At sites in Ukraine the samples were collected by A. Boguckyj and M. Łanczont, in the Carpathian Foot-hills by M. Łanczont, in the Sudeten Foreland by Z. Jary and D. Ciszek, and finally in Lithuania by A. Gaigalas (Fedorowicz, 2005 and 2006a) .
Loess formations typical of the Carpathian Foothills near Przemyśl and the Sudeten Foreland near Wrocław do not form a continuous cover; they appear in sheets. The thickness of loess layers in the Foothills does not exceed 20 metres, whereas in the Foreland 10 metres, and sometimes not even 2 metres. The loess layers are of different age. There are Vistulian loesses near Wrocław (Vistulian = Weichselian), and near Przemyśl, apart from the loesses of the last glaciation (Vistulian), there are also older loesses (Warthanian loesses). The loesses near Przemyśl are marked by a low content of carbonates and a higher content of iron oxides and humus. They were transported at small distances and the initial accumulation of loesses was accompanied by greater climate humidity (Łanczont, 1995; Łanczont and Fedorowicz, 2004) . Loess formations in SW Poland emerged on fossil soil of the last interglacial period. The research has shown that their source was local bed-rock waste. The loesses in the Sudeten Foreland are classified as humid loess (Ciszek et al., 2001a and 2001b) .
The Ukrainian loesses are a part of the western periphery of a huge loess area, recognized as the EastEuropean loess province, one of the greatest in the world. In Ukraine there are a few loess areas with broad and thick covers. These are the areas in the western part of Ukraine (the Volhynian-Podolian Upland and eastern Subcarpathia), as well as the Dniester River Valley basin and the Black Sea coast loesses in the middle and southern parts of the country. The Halyč profile is one of the basic sites in the Dniester River Basin. In this area, the loess-soil series include units which maintain the continuity in the profiles from at least the Brunhes-Matuyama magnetostratigraphic boundary. The loesses in Podolia represent younger Pleistocene periods. Stratigraphic studies of Halyč and Velykyj Hlybočok profiles were prepared by Boguckyj and Łanczont (Buguckyj et al., 2000; 2003; Łanczont and Boguckyj, 2002) .
The profiles of glacigenic deposits come from southern Lithuania. Near Vilnius, not far from each other, there are natural outcrops in the valley slopes of the Rivers Neris, Jesia and Nemunas. The outcrops are about 20 metres high and consist of Aeolian sand, stratified lacustrine deposits and fluvial sand. The profiles include also glacial deposits (boulder clay) which were not covered by the analysis due to the methodological limitations adopted. The majority of the chosen profiles are stratotypical profiles covered by the international research scheme.
DATING METHODS
The TL dating was completed in the TL laboratory at the University of Gdańsk. The dose rate was measured with the MAZAR 95 scintillation spectrometer. Dry deposit was put into plastic Marinelli containers with a volume of 1.5 dm 3 and placed in the protective chamber of the spectrometer. 20 measurements were conducted and each of them lasted 2000 s.
The sum of pulses in channels determined the concentration of the three nuclides:
226 Ra,
232
Th and 40 K. The values received are converted into dose rates for alpha, beta and gamma radiation. Corrections were made to account for earlier measurements of deposit humidity (Aitken and Xie, 1985) . A cosmic radiation dose (d c ) was added to the estimated alpha, beta and gamma radiation doses. The uncertainty of the dose rate estimation is about 3%. For the estimation of the equivalent dose from the total mass of the sample a fraction of grains with a size of 80-100 µm was separated. The grains, isolated with the sieve method, were subject to initial extraction to remove the external layer from the quartz grains and to clean their surface. The grains are then treated with 10% HCl acid and 40% HF acid within 24 hours. The samples were rinsed with distilled water and dried in room temperature. The the absorbed rate ED was measured with the multi aliquot regeneration method (Fedorowicz, 2006a) . For each aliquot of extracted grains from 10 to 20 diagrams of the glow curve were prepared, as well as a plateau check test. Its results shed light on the accuracy of the initial TL value estimation and give some hints whether the laboratory time of sample bleaching was optimal (Bluszcz, 2000) . The sensitivity of grains is also checked by way of complementary measurements according to the technique used in additive method. The uncertainty of ED determination is about 10%. Glow curves are done with the use of a reader-analyser type RA'94. The samples are heated up to 400°C with the heating speed of 8°C per second.
The OSL dating was done in Gliwice. The dose rate was determined with the gamma radiation semiconductor spectrometry method (Poręba and Fedorowicz, 2005) . A high-purity coaxial germanium detector (HPGe) CAN-BERA P was used. The samples were measured using Marinelli measuring geometries of 600 cm 3 . The equivalent dose was determined after the initial extraction, similar to that carried out in Gdańsk, with the SAR regeneration method and the use of a luminescence reader type 1150 made by Daybreak (Bluszcz, 2000) . It should be noted that the uncertainty of the equivalent dose determination with the single aliquot method is several times smaller that with the multi aliquot method. The difference is due to the fact that in the multiple aliquot method the grains are subject to different doses of radiation and then the luminescence is measured. The aliquots differ in their mass, mineral composition and individual grain qualities. This causes an unavoidable and considerable diversity of results. In the single aliquot method an automated reader with a built-in source of radiation is used. The programmed reader does the irradiation and measurement for a single aliquot independently. In this way the precision of measurement increases (Bluszcz, 2000) .
Table 1. TL and OSL Dates of the following loess profile samples: Halyč (H). Tarnawce (TA). Dybawka (DA). Velykyj Hlybočok (VH). Biały Kościół (BK). Dankowice (DN

ANALYTICAL METHODS
Simultaneous TL and OSL dating covered 42 samples in total. The comparison of dating results of loess profiles samples is presented in Table 1 . The samples contained mostly the loess whose deposition took place in the last glacial cycle. There were 8 samples of Upper Plenivistulian loess, associated with MOIS 2, 2 samples of Middle Vistulian loess (MOIS 3), 1 sample of early Vistulian loess (OIS 5b), 1 sample of Warthanian (= Warthe) (MOIS 6) and Oder loess (= Drenthe) (MOIS 8), as well as 1 sample of interglacial fossil soil (Holocene soil; MOIS 1), Eemian soil (MOIS 5e) and Lublin soil (= Rügen Interglacial) (MOIS 7). Each sample was assigned one TL date and one or two OSL dates. Two or even more OSL dates of one sample prove the age heterogeneity of the grains included ( Table 1) . The OSL age distribution usually concentrated around two modes. Having regard to the OSL date distribution for single aliquots, a study of them was prepared (Fedorowicz, 2006a) . Moreover, Table 1 accounts for the number of the aliquots examined and the range of single OSL dates for each of the samples. The values are shown around which the greatest number of dates concentrates. They were placed in the first row of the results for each sample. A chart of logarithmic interrelations OSL = f(TL) (Fig. 1) was prepared, with the first (the youngest) OSL date taken into account. Table 1 contains no information about the number of OSL dates done for the samples from the BK and DN profiles, their distribution and their average value. The owner of this data is Z. Jary and it has not been published yet. The data in Table 1 concerns the youngest mode. The analysis of the results presented in Table 1 and in Fig. 2 shows that: 1) A vast majority of results are below the line of equal ages. This proves that the majority of TL dates are older than OSL dates.
2) The majority of results, especially those defining the time of Upper Vistulian loess formation, are almost parallel to the line of equal ages.
3) The age heterogeneity of the examined grains has been noticed thanks to OSL dates (Table 1) in 10 out of 16 samples covered by the analysis. 4) A vast majority of TL dates fall within the range of single OSL results. 5) The greatest discrepancies between TL and OSL dates appear in the case of samples collected from soil. Luminescent TL and OSL dates of the same samples from glacigenic profiles are presented in Table 2 and Fig. 3 . The chart in Fig. 3 takes into account the youngest OSL dates. The analysis of the data shown in the chart proves that: 1) OSL dates of 6 samples are older than TL dates. 2) OSL dates of 10 samples are younger than TL dates.
3) The age heterogeneity of the examined grains has been noticed thanks to OSL dating (Table 3) in 10 samples. Twice (the samples T-15 and R-18) the analysis proves that three modes exist. 4) TL dates fall within the range of single OSL results only in half of the samples from the Lithuanian profiles.
RESULTS AND DISCUSSION
The results of luminescent dating of Upper Vistulian loess reveal great similarity of TL and OSL dates. For this loess TL dates are very similar or slightly older than OSL dates. This means that during the loess formation the conditions were favourable and the solar radiation reaching the grains was able to reduce the energy accumulated in them. The luminescent dates of Upper Vistulian loess, both TL and OSL, are consistent with stratigraphic diagnosis (Fedorowicz, 2006a) . The majority of older dates, for the Middle and Lower Vistulian loess, are consistent with the stratigraphic diagnosis. Their low number, though, makes it impossible to draw any conclusions about the results obtained.
The analysis of glacigenic profile dates is not as unambiguous as in the case of loess profile samples. The fact that TL dates are usually older than OSL dates may prove that in the time of the deposition of the abovementioned deposits the conditions were not favourable enough to reduce the energy, accumulated earlier in grains, measured with the TL method. The time may have been sufficient for reducing the energy measured with the OSL method (Bluszcz, 2000) . The discrepancies between TL and OSL luminescent dates, as well as the differences between dates and stratigraphic data have led to further laboratory work with the samples of lacustrine sand from Vilkiškes and Tartokai profiles in the Gdańsk laboratory. The results have been already published (Fedorowicz, 2006a and 2006b ). They are not reported in the present study because the samples for the methodological studies mentioned were collected in some other places. The methodological studies concern only TL dates. 
CONCLUSION
There is no radiometric method yet whose dates would be absolutely consistent with naturalists' hypothesis. Researchers who deal with dating are looking for new methods, new measuring techniques and research equipment because they want dates to determine more precisely when a given geological event took place. Time scale calibration is used in radiometric dating (especially in the radiocarbon dating method), many aim at interlaboratory comparisons -all this to state that a given method determines the absolute age. It is similar with luminescent methods. The present study shows the comparative results of the older luminescent method (TL) together with the newer one (OSL).The data reveals the similarities and discrepancies between these dates. Both physicists (Fedorowicz, 2006a and 2006b ) and naturalists are trying to find the reasons for the differences between luminescent dates and stratigraphic studies.
